In this paper we proposed a Protein Ontology to integrate protein data and information from various Protein Data Sources. Protein Ontology provides the technical and scientific infrastructure and knowledge to allow description and analysis of relationships between various proteins. Protein Ontology uses relevant protein data sources of information like PDB, SCOP, and OMIM. Protein Ontology describes: Protein Sequence and Structure Information, Protein Folding Process, Cellular Functions of Proteins, Molecular Bindings internal and external to Proteins, and Constraints affecting the Final Protein Conformation. We also created a database of 10 Major Prion Proteins available in various Protein data sources, based on the vocabulary provided by Protein Ontology. Details about Protein Ontology are available online at
Introduction
A large variety of proteins have been deduced from the various genome projects and within them have been identified conserved or variant regions, functional and structural elements, features and domains. The continuum of life forms has become clearer and differences between species measurable. Novel biocatalysts and parameters relating structure to function have been identified from diversity of living organisms, and the network of molecular interactions and complex biological processes has become available for modelling. The primary tools for drug discovery are now the classification of chemical compounds, proteins and targets into functional groups, identification of relations between distant chemical targets & cells, drug effects on cells and lastly the knowledge of chemical structures and properties. Advanced protein engineering with the help of computer science has proven a sophisticated aid in the development of new biocatalysts, therapeutics and diagnostic tools. Advanced methods like high-throughput crystallography and nuclear magnetic resonance (NMR) have accelerated the resolution of new protein structures, and the modelling of macromolecules have been improved new groups of 3D protein structures.
These developments increased the importance of proteomics in heath care. Protein Informatics is a multidisciplinary field that is a synergy of proteomics process, bioinformatics and computational biology. The main objective of Protein Informatics is to provide a framework for developing, integrating and sharing knowledge present in various protein data sources. The advances in information and communication technologies coupled with increased knowledge about genes and proteins have opened new perspectives for study of protein complexes. There is a growing need to integrate the knowledge about various protein complexes for effective disease prevention mechanisms, individualized medicines and treatments and other accepts of healthcare. The exploitation of data from bioinformatics, medical informatics, medical imaging and clinical data requires a new and synergetic approach that enables a bilateral dialogue between these scientific disciplines, and integration in terms of data, methods, technology, tools and applications.
The proposed Protein Ontology provides the technical and scientific infrastructure and knowledge to allow evidence based description and analysis of relationships between proteins and other macromolecules. Protein Ontology uses all relevant protein data sources of information. The sources include new proteome information resources like PDB [1, 2, 3, 4] and SCOP [5, 6] , as well as classical sources of information where information is maintained in a knowledge base of scientific text files like OMIM [7] and from various published scientific literature in various journals. PDB [1, 2, 3, 4 ] mainly provides protein entry and structure information for the Protein Ontology. SCOP [5, 6] provides the structural domain classification system that is widely used in proteomics. OMIM [7] is a knowledge base that provides texts and literature on various gene defects affecting the genes that make proteins. The information about the newly proposed functional domain classification system is gathered from various scientific literature and texts. On the whole Protein Ontology is an effort to seamlessly integrate all the data and knowledge about Proteins, to provide a data specification for new data representation and existing mining of existing data.
Ontology Foundations
Traditionally the knowledge base in biology has resided within the heads of experienced biologists and scientists who devoted study and time to become experts in their particular domain. This approach worked well in past when considerable effort was needed to tease data out of biological experiments, the flow of data was not so great to overwhelm the expert. However this situation is rapidly changing, many protein complexes are appearing each year and new experimental techniques are providing information on protein interactions. Not only is the rate of data acquisition growing exponentially but also a single experiment can collect data on huge range of molecules that would need many domain experts to interpret. There is therefore a need to create systems that can apply knowledge of domain experts to biological data. It is not envisaged that such systems will perform better than human experts; however they could play a crucial role in filtering the flood of data to point where human experts could again apply their knowledge. This then raises the questions, in particular how concepts and their relationships can be captured in ways that make them computationally available and traceable.
